operating signal. In d-c-coupled amplifiers, however,
a change in voltage on one element {either a-c or d-c)
appears also as a similar or amplified change on another
element, ao that the biasing point changes with the
signal. In cascaded stages these changes are cumulative
and thus present a problem in stability. Since tran-
sistors are also subject to thermal cha'nges, it is
evident that a thermal change appearing at one element
is also applied to another element. No problem increase
or decrease is self-correcting in the following tran-
sistor. In most instances, however, thermal instability
becomes a major problem if more than two stages of d-c
amplification are cascaded.

Germanium transistors are more subject to thermal
instability than are silicon transistors, but in either
case it is usually necessary to provide some form of
temperature compensation if the temperature exceeds 55*
centigrade.  The complexity of the compensation cir-
cuitry is dependent upon the amount of correction needed,
Because of the rapid changes which are occurring in the
semiconductor field, it is likely that temperature com-
pensation will be eliminated or minimized to a great
degree in the future.  Even so, however, the primary
limitaion of direct coupling still remains, namely/ the
necessity for cumulatively increasing the bias and
operating values as each stage is cascaded.  While the
use of low bias and collector voltages permits somewhat
more range than can be obtained with the electron tube,
the transistor, like the electron tube, ia subject to
maximum breakdown or reverse potential limitations.

In addition, noise is a problem, since the d-c amplifier
amplifies any internal noise as well as the signal, and
transistors are prone to produce greater noise at the
lower audio frequencies.  Thus, the ability of tine d-c
amplifier to extend its response to low frequencies not
normally available through other coupling methods is
somewhat -nullified by the amplification of the inherent
noise in the transistor.  Generally speaking, we can say
the low-frequency response of the d-c amplifier is
limited only by the signal-to-noise ratio, while the
high-frequency response is limited by the frequency-
response characteristics of the transistor.

In the direct-coupled amplifier, the collector of the
input stage is directly connected to the base of the
second amplifier stage; therefore, any collector supply
variation also appears at the base of the second stage,
just as if it were a change in the input signal. . Since
the transistor in the second stage has no way of dis-
criminating between actual input signal variation and
first-stage collector supply variation, it is evident
that either type of variation will be amplified in the
second stage.
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